Next-generation Latent Fingermark Detection Using Functionalised Silicon Oxide Nanoparticles
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Abstract- Despite the reliability of routine latent fingermark detection and enhancement techniques in use by law enforcement agencies worldwide, a recent study indicated that conventional development methods struggle to detect some fingermarks that are present [1]. This is a major drawback with respect to latent fingermark detection using current techniques. Therefore, new and advanced methods are needed to assist law enforcement agencies in providing a safer society through improved crime clearance rates.
There has been increased interest in using nanoparticles (NPs) for latent fingermark development due to three main advantages. First, the small size of NPs allows high-resolution enhancement of fingermarks without the risk of over-development. Second, most NP surfaces are able to be functionalised; various molecules or functional groups can be grafted onto the surface of NPs to selectively strengthen interactions with fingermark residues. Finally, certain NP types possess luminescence properties that are beneficial for substrates where background interference is problematic.
Silicon oxide nanoparticles (SiO2 NPs) are one of a few NPs that possess all three of the aforementioned characteristics for latent fingermark development. The application of functionalised SiO2 NPs has shown promising results for latent fingermark detection [2]. Our recent publication further evaluated their application for latent fingermark detection, with modification and optimisation of the original detection parameters being performed [3]. The improved performance of the technique indicates that SiO2-based NPs have the potential to become a breakthrough for latent fingermark detection.
This study aims to design and validate a new SiO2-based latent fingermark detection technique for routine use in operational forensic laboratories. The most up-to-date application protocols, together with potential new SiO2 NPs with altered surface functionalisation and optical properties will be presented. This research is part of an Australian Research Council funded project in collaboration with the Australian Federal Police, Victoria Police and Rofin Australia.
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